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We explore the space of renormalization group flows that originate from supersymmetric N = 1
SU(2) gauge theory with one adjoint and a pair of fundamental chiral multiplets. By considering
all possible relevant deformations—including coupling to gauge-singlet chiral multiplets—we find
34 fixed points in this simple setup. We observe that theories in this class exhibit many novel
phenomena: emergent symmetry, decoupling of operators, and narrow distribution of central charges
a/c. This set of theories includes two of the N = 2 minimal Argyres-Douglas theories and their
mass deformed versions. In addition, we find 36 candidate fixed point theories possessing unphysical
fermionic operators—including one with central charges (a, c) ' (0.20, 0.22) that are smaller than
any known superconformal theory—that need further investigation.
INTRODUCTION
Conformal field theory (CFT) is an important object in
theoretical physics, which displays the physics of the low
energy fixed points of some gauge theories and of critical
phenomena in condensed matter theories. One interest-
ing question of CFT is to find the “minimal” interacting
theory. In four dimensions, a measure of minimality is
the a central charge, the coefficient to the Euler density of
the trace anomaly, due to the a-theorem [1, 2], aUV > aIR
for all unitary renormalization group (RG) flows. A re-
lated quantity is the c central charge, the coefficient to
the two-point function of the stress-energy tensor.
However, it is difficult to analyze strongly-coupled
CFTs, even a and c, in general. The conformal boot-
strap program [3] partially solves this by giving a bound
on c, but does not tell what the actual minimal theory
is. The situation changes drastically in theories with
supersymmetry. The superconformal symmetry allows
to relate the central charges to ’t Hooft anomalies of
the R-symmetry [4], which are determined by the a-
maximization [5] or higher supersymmetry itself.
The central charge c of any unitary interacting N = 2
SCFT satisfies c ≥ 1130 [6]. The theory that saturates the
bound is the Argyres-Douglas theory [7, 8], denoted as
H0 or (A1, A2) in the literature. H0 also has the smallest
known value of a for an interacting N = 2 theory.
In N = 1 theories, no analytic bound on the central
charges is known so far. However, the numerical boot-
strap suggests that the SCFT with the minimal central
charge has a chiral operator O with chiral ring relation
O2 = 0 [9–11], and a bound c ≥ 1/9 ' 0.11 [11]. Is there
a theory which saturates this bound? The minimal the-
ory thus far known in the literature has a = 263768 ' 0.34
and c = 271768 ' 0.35, which was constructed via a defor-
mation of the H0 theory [12, 13], and thus denoted as
H∗0 . [14] This value of c is large compared to the bound.
In the present work, we initiate a classification of
N = 1 SCFT in four dimensions obtained from La-
grangian theories to find a minimal SCFT. We explore
the space of RG flows and fixed points that originate
from the simple starting point of supersymmetric SU(2)
gauge theory with one adjoint and a pair of fundamental
chiral multiplets. From this minimal matter content, we
consider all the possible relevant deformations, including
deformations by coupling gauge-singlet chiral multiplets.
Among the fixed points we obtain, two have enhanced
N = 2 supersymmetry: the Argyres-Douglas theories
H0 and H1, as already found in [15–17]. The other 32
are N = 1 supersymmetric, including the H∗0 theory as
a minimal theory in terms of a. We verify that these
are “good” theories in the sense that there is no unitary-
violating operator by utilizing the superconformal indices
[18, 19]. It is remarkable that (a, c) of these SCFTs dis-
tribute within a narrow range as in Figure 1, although
the allowed bound of a/c is wide [20].
In addition, we find 36 candidate fixed points which
have an accidental global symmetry in the infrared and
some unphysical operators, thus we refer to them as
“bad” theories. Remarkably, these include theories with
even smaller central charges than those of H∗0 . The min-
imal one, which we denote as TM , has a ' 0.20, and
c ' 0.22. Although we are not able to conclude that
these bad theories are really physical by the present tech-
niques, we scope their properties.
A LANDSCAPE OF SIMPLE SCFTS
We systematically enumerate a large set of supercon-
formal fixed points via the following procedure:
1. Start with some fixed point theory T .
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22. Find the set of all the relevant chiral operators of T ,
which we will callRT . Let us also denote ST ⊂ RT
as the set of operators with R-charge less than 4/3.
3. Consider the fixed points {TO} obtained by the de-
formation δW = O for all O ∈ RT .
4. Consider the fixed points {TO} given by adding an
additional gauge-singlet N = 1 chiral field M and
the superpotential coupling δW = MO for all O ∈
ST .
5. For each of the new fixed point theories obtained in
previous steps, check if it has an operator Od that
decouples. Remove it by introducing an N = 1
chiral field X and a superpotential coupling δW =
XOd. We will use this notation to clearly distin-
guish X from M in the following.
6. For each new fixed point, repeat the entire proce-
dure. Terminate if there is no new fixed point.
We employ the a-maximization procedure [5] and its
modification [21] to compute the superconformal R-
charges at each step. Beyond a-maximization, we check
whether the theory passes basic tests as a viable unitary
SCFT: one is the Hofman-Maldacena bounds for N = 1
SCFTs, 12 ≤ ac ≤ 32 [20]; the other one is the supercon-
formal index. Some of the candidate fixed points have
trivial index, or violate the unitarity constraints [22, 23].
We perform this procedure for SU(2) gauge theory
with the adjoint chiral multiplet φ and two fundamen-
tal chiral multiplets, q and q˜ (Nf = 1). When there is no
superpotential, this theory flows to an interacting SCFT
Tˆ , as discussed in [24] (also see [25]), and a free chiral
multiplet Trφ2. To pick up only the interacting piece,
we add the additional singlet X and the superpotential
WTˆ = XTrφ
2.
Starting from Tˆ , we apply the deformation procedure,
and find 34 non-trivial distinct fixed points. These the-
ories pass every test we have checked, so we call them
“good” theories. One caveat is that some of these “good”
theories have a flavor symmetry that is not classically
manifest. This can be explicitly seen from the supercon-
formal index as we will discuss shortly. In these cases we
cannot rule out the possibility that this symmetry mixes
with the superconformal R-symmetry causing unitarity
violation. Nevertheless we keep referring to these theo-
ries as “good”, assuming there is no such mixing. We list
the theories with this feature in the appendix.
There are an additional 36 distinct theories that pass
almost all of our checks, except that there is a term in the
index that signals a violation of unitarity. The existence
of such a term implies that either the theory does not
flow to an SCFT in the IR, or the answers we obtained
were incorrect because we failed to take into account an
accidental symmetry. In fact, these “bad” theories also
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FIG. 1. The central charges of the 34 “good” theories. The
ratios a/c all lie within the range (0.8246, 0.9895). The mean
value of a/c is 0.8732 with standard deviation 0.0403.
have an accidental U(1) symmetry which is not visible
at the level of the superpotential, but is evident by the
existence of the corresponding conserved current term
present in the index. At present we do not know how to
account for this accidental symmetry, and so cannot say
for certain if these flows will lead to SCFTs or not.
Interestingly, 6 of these “bad” theories appear to have
central charges lower than that of H∗0 . Denote the lowest
one TM . This is a hint that there might be a minimal
SCFT in this landscape.
We have plotted a, c for the “good” theories without
this interesting complication in Figure 1. We see that
the distribution of a vs c are concentrated near the line
of a/c ∼ 0.87. All the theories satisfy the Hofman-
Maldacena bound, and more curiously the stronger
bound conjectured by [26] 35 ≤ ac . Of the “good” the-
ories, H∗0 has the smallest value of a. T0 has the smallest
value of a among any theory with a U(1) flavor symmetry.
H∗1 has the smallest value of a among any theory with
an SU(2) flavor symmetry [27]. Below we examine each
of these “minimal” theories in turn, as well as the low-
est central charge theory TM , and the second-to-lowest
a central charge “good” theory with no flavor symmetry,
which we denote Tµ. We summarize the structure of RG
flows among these special theories in Figure 2. The full
list of our theories appears in the appendix.
The superconformal indices of these theories can be
computed using the Lagrangian description. We define
the index as
I(t, y;x) = Tr(−1)F t3(r+2j1)y2j2xf , (1)
where (j1, j2) are the spins of the Lorentz group and r the
U(1) R-charge. When the theory has a global symmetry
with Cartan generator f , we also include the fugacity x
for it. For each of these special theories, we give the first
3W = Xφ2
Tˆ(a, c) = (0.453,0.499)
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FIG. 2. A subset of the fixed points that can be obtained
from SU(2) Nf = 1 adjoint SQCD with singlets. The arrows
are labeled by the superpotential deformations. Note that
the graph is not arranged vertically by decreasing a central
charge, because the deformations we consider involve coupling
in the singlet fields.
few terms in the reduced superconformal index
Ir(t, y) = (1− t3/y)(1− t3y)(I(t, y)− 1) , (2)
which removes the conformal descendant contributions
coming from spacetime derivatives. If the reduced index
contains a term tRχ2j+1(y) with R < 2 + 2j or a term
(−1)2j+1tRχ2j+1(y) with 2 + 2j ≤ R < 6 + 2j, it violates
the unitarity constraint [22, 23].
The coefficient of t6y0 allows us to read off the num-
ber of marginal operators minus the number of conserved
currents [22]. The superpotential F-terms ∂W/∂ϕ = 0
for the fields ϕ allow us to read off the classical chiral
ring, and quantum modifications can be argued from the
index. We will see that the chiral rings we study in this
paper are subject to the quantum corrections. The su-
perconformal index turns out to be a useful tool to study
the fully quantum corrected chiral rings of our models.
T0 - MINIMAL c, MINIMAL a WITH U(1)
Let us begin with the T0 SCFT which is obtained via
a deformation of Tˆ ,
WT0 = XTrφ
2 + Trφqq, (3)
fields T0 H∗0 H∗1 Tµ TM
q 543−
√
1465
546
' 0.924 11/12 1/2 1/4 7/8
q˜ 75−
√
1465
78
' 0.471 5/12 1/2 3/4 1/8
φ 3+
√
1465
273
' 0.151 1/6 1/4 1/4 1/4
M · 1 1 ( 3
4
, 1, 5
4
) 1
X 2(270−
√
1465)
273
' 1.70 5/3 3/2 3/2 3/2
Xˆ · · · · 3/2
TABLE I. The R-charges of the chiral multiplets at various
fixed points. The Tµ theory has 3 chiral multiplets labeled
M , which we denote as M1,2,3.
and has irrational central charges
aT0 =
81108 + 1465
√
1465
397488
' 0.3451,
cT0 =
29088 + 1051
√
1465
198744
' 0.3488.
(4)
The IR R-charges of the fields of the T0 and all other
theories discussed below are given in Table I. This theory
has the second smallest value of a, and the smallest value
of c among the 34 “good” fixed points we find [28].
The chiral ring of the theory can be easily studied: the
F-term conditions from (3) are simply Trφ2 = 0, qφ = 0
and Xφ+ q2 = 0. The first equation truncates the chiral
ring by setting φ2 = 0. The second and third equations
lead to the classical generators of the chiral ring: O′ ≡
Trqq˜, Trφq˜q˜ and X, with relation O′2 ∼ XTrφq˜q˜.
This theory has an anomaly free U(1) flavor symmetry
that mixes with R. The reduced index is given as
Ir(t, y;x) = t3.28x12 − t3.45x−2χ2(y) + t4.19x8 − t6
+ t6.56x24 + t7.46x20 + t8.27x−10 + . . . ,
(5)
where we assigned the flavor charges for the fugacity x
as fq = 1, fq˜ = 7, fφ = −2, fX = 4. Here and below
χs(a) denotes the character for the SU(2) flavor symme-
try of dimension s = 2j+ 1. This index allows us to read
off the quantum modified chiral ring: the terms t3.28x12
and t4.19x8 in the index come from the chiral operators
Trφq˜q˜ and Trqq˜ respectively; the second term denotes the
fermionic operator Oα = TrφWα. We see that the oper-
ator X (which would contribute t5.10x4 to the index if it
exists) is absent from the chiral ring [29]. We can read
off the chiral ring relation O′2 = Oα · (Trφq˜q˜) = 0 from
the absence of the terms t8.38x16 and −t6.73χ2(y)x10.
H∗0 - MINIMAL a
The H0 fixed point can be obtained from T0 by adding
the MTrφq˜q˜ term. This superpotential is indeed a sim-
plified version of the one considered in [15]. At the H0
fixed point we further deform by a mass term M2,
WH∗0 = XTrφ
2 + Trφqq +MTrφq˜q˜ +M2. (6)
4This flows to the H∗0 theory with the central charges
aH∗0 =
263
768
' 0.3424, cH∗0 =
271
768
' 0.3529. (7)
The H∗0 SCFT has been studied in [12, 13] as a defor-
mation of the H0 Argyres-Douglas theory. Utilizing the
UV Lagrangian description presented here, we are able
to confirm various predictions about H∗0 .
Classically, the F-terms of (6) imply that M,X, and
O′ ≡ Trqq˜ generate the chiral ring, with relations M2 ∼
0 and O′2 ∼ 0. The superconformal index for the H∗0
theory can be computed to give a reduced index
Ir(t, y) = t3 − t 72χ2(y) + t4 + t7 + t 172 + . . . (8)
From this we see that the two generators M and O con-
tribute the t3 and t4 respectively, while X is not a gen-
erator. We also find that the operator Oα = Tr(φWα)
contributes to t
7
2χ2(y). From the coefficients of t
6, t7, t8,
we find M2 = MO′ = O′2 = 0 in the chiral ring. The
term t7 comes from (Oα)2. There is a relation for Oα of
the form MOα = O′Oα = 0 which can be read from the
absence of the terms −t 132 χ2(y) and −t 152 χ2(y). These
relations support the analysis of [12, 13].
H∗1 - MINIMAL a WITH SU(2)
The flow to H1 in our setup is a simplified version of
the flow considered in [16], and was also considered in
[30]. From H1 the H
∗
1 SCFT is then obtained via a mass
deformation to the singlet,
WH∗1 = XTrφ
2 +MTrqq˜ +M2. (9)
The central charges are
aH∗1 =
927
2048
' 0.4526, cH∗1 =
1023
2048
' 0.4995. (10)
Classically, the F-terms imply that the chiral ring is gen-
erated by M , X, O2 ≡ Trφqq, O0 ≡ Trφqq˜, O−2 ≡
Trφq˜q˜, with relations M2 = MOi = XOi = 0, and
O20 ∼ O2O−2. The last relation descends from that of
the Higgs branch of the H1 theory.
The reduced index is
Ir(t, y; a) = t3 + t 154 (χ3(a)− χ2(y)) + t 92
− t6χ3(a) + t 152 (1 + χ5(a)) + t 334 + . . .
(11)
We see the theory has the SU(2) current from the
−t6χ3(a) term, which is visible at the level of the super-
potential. There are generators M , X and Oi satisfying
the relations M2 = X2 = 0 and O20 ∼ O2O−2. There are
also fermionic operators Oα = Tr(φWα) with relations
MOα = XOα = 0.
Tµ - NEXT TO MINIMAL
The Tµ SCFT is obtained by the superpotential
W = XTrφ2 +M2Trqq˜ +M
2
2
+M1Trφqq˜ +M3Trφqq +M1M3 ,
(12)
and the central charges are given by
aTµ =
711
2048
' 0.3472, cTµ =
807
2048
' 0.3940. (13)
The value of a is the third smallest value among the
“good” theories we find and the second among the ones
without flavor symmetry. The reduced index is
Ir(t, y) = t 94 + t3 + t 154 (1− χ2(y)) + t 92 + t 214
+ t
15
2 + t
33
4 χ2(y)− t9χ3(y) + . . .
(14)
We see the chiral ring relations (M1)
3 = (M2)
2 =
(M3)
2 = 0. There is also an operator Oα = Tr(φWα)
with a relation M2,3Oα = 0. There is no flavor sym-
metry as we do not have the −t6 term nor a marginal
operator.
TM – A NEW MINIMAL THEORY?
Let us discuss one example among the 30 “bad” can-
didate fixed points. Consider the superpotential
W = XTrφ2 +MTrqq˜ +M2 + Trφqq + XˆTrφq˜q˜. (15)
There is no anomaly-free flavor symmetry in the La-
grangian. Assuming the R-charges are fixed by W and
anomaly condition, we get the central charges as
aTM =
417
2048
' 0.2036, cTM =
449
2048
' 0.2192, (16)
and also the superconformal index of this theory as
Ir(t, y; a) = t3 − t 154 χ2(y) + t 92 + t 214 χ2(y)
− t6 + t 152 − t 334 χ2(y) + . . . .
(17)
The term −t6 implies that there is a conserved current
at the fixed point if it exists. The term t
21
4 χ2(y) violates
the unitarity bound. As far as we know, this phenomenon
has not been discussed in the literature. One possibility
is that this term comes from the short multiplet C¯− 14 (0, 12 )
(in the notation of [22, 31, 32]) that becomes free and
gets decoupled along the RG flow. Subtracting the con-
tribution to the central charges by treating the bottom
component as a free fermion with R = −1/4, we get the
central charges (a, c) = ( 1891024 ,
189
1024 ) ' (0.1846, 0.1846).
We do not know if this prescription yields the correct
central charges nor index of the IR theory.
Even though we do not have a valid index, if we take it
literally we can read off the chiral ring relations M2 = 0,
MX˜ = 0, where X˜ is some combination of X and Xˆ.
The other component is gone from the chiral ring.
5DISCUSSION
One goal of this program is to search for and study
minimal N = 1 SCFTs. One feature of the low-central
charge SCFTs we have examined here is that there is a
chiral operator satisfying a relation of the form On ∼ 0
for n = 2, 3. Another feature is that the central charges
of the SCFTs considered here lie in a narrow range of
a/c. It would be interesting to pursue the reasons for
this, and search for other N = 1 SCFTs with truncated
chiral rings.
A common property of the RG flows in this landscape
is that some operators that are irrelevant at high-energy
can be relevant in the IR—such operators are called dan-
gerously irrelevant. As such this is an interesting arena
for studying RG flows along the lines of [33].
At present, the status of the 36 “bad” theories is un-
clear, because it is not clear how to account for the ac-
cidental symmetry in the a-maximization procedure and
thus check if the corrected theory would flow to an in-
teracting SCFT. One way forward would be to identify
the fermionic multiplet that contributes to the unitary-
violating terms in the index and decouple it, as we naively
did for the TM theory. It would be interesting to resolve
this question and understand how the accidental symme-
try arises. This would settle whether one of these theo-
ries is indeed a new candidate minimal N = 1 theory, or
strengthen the case for minimality of the H∗0 theory.
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6APPENDIX: List of Candidate SCFTs
Here we list the 70 candidate fixed points under investigation in the main letter. Tables II and IV list the central
charges and R-charges of fields for the “good” and “bad” theories, respectively. The “bad” theories are labeled as
such when naively the a-maximization procedure holds, but there is a term in the index that indicates a sickness of
the theory. We checked terms in the reduced index up to order t8 to make this determination. We expect that there
is something more to understand about these theories, and so have included their data here.
There are generally multiple UV descriptions for the same fixed point. We’ve checked that these multiple descriptions
are consistent with each other, and chosen a representative superpotential that flows to each fixed point. These
superpotentials are listed in Tables III and V.
Sometimes the fixed point theory has a flavor symmetry that is not manifest in any of the classical descriptions.
This feature can be diagnosed with the t6 term in the index, whose coefficient counts marginal operators minus
conserved flavor currents. When the theory has a non-manifest U(1), we cannot rule out the possibility that it mixes
with the superconformal R-symmetry and changes the a-maximization answer. This is a common occurrence in the
“bad” theories. We take note of which of the “good” theories have this feature in Table III.
(a, c) R(q) R(q˜) R(φ) R(Xi) R(Mi)
1
(
263
768
, 271
768
) ' (0.3424, 0.3529) 11
12
5
12
1
6
5
3
1
2
(
1465
√
1465+81108
397488
, 1051
√
1465+29088
198744
)
' (0.3451, 0.3488)
543−√1465
546
75−√1465
78
√
1465+3
273
2(270−
√
1465)
273
3
(
711
2048
, 807
2048
) ' (0.3472, 0.3940) 3
4
1
4
1
4
3
2
5
4
, 3
4
4
(
43
120
, 11
30
) ' (0.3583, 0.3667) 8
15
14
15
2
15
26
15
4
5
5
(
375
1024
, 439
1024
) ' (0.3662, 0.4287) 3
4
1
4
1
4
3
2
5
4
, 3
4
, 3
4
6
(
2211
5488
, 1277
2744
) ' (0.4029, 0.4654) 4
7
2
7
2
7
10
7
8
7
, 6
7
7
(
14535
35152
, 8535
17576
) ' (0.4135, 0.4856) 6
13
4
13
4
13
18
13
14
13
, 12
13
, 14
13
, 12
13
8
(
7441
√
7441+628560
3072432
, 4606
√
7441+348435
1536216
)
' (0.4135, 0.4854)
783−5√7441
759
147+
√
7441
759
147+
√
7441
759
2(612−
√
7441)
759
359−√7441
253
, 147+
√
7441
253
9
(
285
686
, 167
343
) ' (0.4155, 0.4869) 4
7
2
7
2
7
10
7
8
7
, 6
7
, 6
7
10
(
924
2197
, 1093
2197
) ' (0.4206, 0.4975) 4
13
6
13
4
13
18
13
10
13
, 12
13
, 14
13
, 16
13
, 12
13
11
(
4(896
√
7+1665)
38307
, 4036
√
7+8355
38307
)
' (0.4214, 0.4969) 378−80
√
7
339
4(4
√
7+15)
339
4(4
√
7+15)
339
−2(16
√
7−279)
339
−2(8
√
7−83)
113
,
4(4
√
7+15)
113
,
4(4
√
7+15)
113
12
(
7587
17576
, 2277
4394
) ' (0.4317, 0.5182) 6
13
4
13
4
13
18
13
14
13
, 12
13
, 14
13
, 10
13
, 12
13
13
(
339
784
, 97
196
) ' (0.4324, 0.4949) 1
2
5
14
2
7
10
7
1, 6
7
, 8
7
14
(
5665
√
5665+162189
1359456
, 5903
√
5665+262863
1359456
)
' (0.4329, 0.5202)
5
√
5665−27
714
291−√5665
714
291−√5665
714
√
5665+423
357
√
5665+185
238
, 291−
√
5665
238
,
397−3√5665
238
15
(
15423
35152
, 9317
17576
) ' (0.4388, 0.5301) 4
13
6
13
4
13
18
13
10
13
, 12
13
, 14
13
, 16
13
, 12
13
, 10
13
16
(
24817
√
24817+1456776
12144432
, 13666
√
24817+1101111
6072216
)
' (0.4419, 0.5359)
5
√
24817−27
1509
609−√24817
1509
609−√24817
1509
2(
√
24817+900)
1509
√
24817+397
503
, 609−
√
24817
503
,
609−√24817
503
, 821−3
√
24817
503
17
(
1221
2744
, 1417
2744
) ' (0.4450, 0.5164) 1
2
5
14
2
7
10
7
1, 6
7
, 8
7
, 6
7
18
(
97
√
97+423
3072
, 113
√
97+471
3072
)
' (0.4487, 0.5156) 123−7
√
97
96
45−√97
96
√
97+3
48
45−√97
24
1,
√
97+3
16
19
(
19
√
19−72
24
, 5(4
√
19−15)
24
)
' (0.4508, 0.5074) 7−
√
19
4
27−5√19
12
√
19−3
6
9−√19
3
2(
√
19−3)
3
,
2(6−
√
19)
3
,
√
19−3
2
720
(
621
1372
, 2925
5488
) ' (0.4526, 0.5330) 1
2
5
14
2
7
10
7
1, 6
7
, 8
7
, 5
7
21
(
927
2048
, 1023
2048
) ' (0.4526, 0.4995) 1
2
1
2
1
4
3
2
1
22
(
601
√
601+15012
65712
, 430
√
601+5841
32856
)
' (0.4527, 0.4986) 105−2
√
601
111
105−2√601
111
√
601+3
111
−2(
√
601−108)
111
23
(
11
24
, 1
2
) ' (0.4583, 0.5000) 5
9
5
9
2
9
14
9
8
9
24
(
2553
5488
, 3043
5488
) ' (0.4652, 0.5545) 1
2
5
14
2
7
10
7
1, 6
7
, 8
7
, 5
7
, 6
7
25
(
483
1024
, 547
1024
) ' (0.4717, 0.5342) 1
2
1
2
1
4
3
2
1, 3
4
26
(
352
√
22+1251
6144
, 416
√
22+1347
6144
)
' (0.4723, 0.5368) 2
√
22+3
24
21−2√22
24
1
4
3
2
1, 9−
√
22
6
27
(
61
√
61−441
75
, 127
√
61−912
150
)
' (0.4723, 0.5327) 39−4
√
61
15
39−4√61
15
2(
√
61−6)
15
2(27−2
√
61)
15
2(
√
61−6)
5
28 (0.4727, 0.5351) 0.5258 0.5009 0.2433 1.513 0.7051
29
(
1005
2048
, 1165
2048
) ' (0.4907, 0.5688) 1
2
1
2
1
4
3
2
1, 3
4
, 3
4
30
(
44
√
22+171
768
,
13(4
√
22+15)
768
)
' (0.4914, 0.5715) 2
√
22+3
24
21−2√22
24
1
4
3
2
1, 3
4
, 9−
√
22
6
31
(
89
√
89
17
−180
48
,
44
√
89
17
−87
24
)
' (0.4925, 0.5698) 2
√
89
17
−3
3
2
√
89
17
−3
3
3−
√
89
17
3
2
√
89
17
3
3−
√
89
17
, 3−
√
89
17
32 (0.4927, 0.5714) 0.5129 0.5326 0.2386 1.523 0.7159, 0.6962
33
(
261
512
, 309
512
) ' (0.5098, 0.6035) 1
2
1
2
1
4
3
2
1, 3
4
, 3
4
, 3
4
34
(
553
√
553−7047
11616
, 575
√
553−6453
11616
)
' (0.5129, 0.6085)
√
553−6
33
√
553−6
33
39−√553
66
√
553+27
33
39−√553
22
, 39−
√
553
22
, 39−
√
553
22
TABLE II: Candidate SCFTs that pass all tests they’ve been subjected
to, ordered by increasing a central charge.
Superpotential W Notes
Non-manifest
symmetry?
1 X1Trφ
2 +M1φq˜
2 +M21 + q
2φ H∗0
2 X1Trφ
2 + q2φ T0
3 X1Trφ
2 +M1φq˜
2 +M2qφq˜ + q
2q˜2 +M1M2 Tµ
4 X1Trφ
2 + φq˜2 +M1q
2φ H0
5 X1Trφ
2 +M1φq˜
2 +M2qφq˜ + q
2q˜2 +M1M2 +M1M3 yes
6 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M1qq˜ +M1M2 yes
7 X1Trφ
2 +M2qφq˜ +M1φq˜
2 + q3φq˜ +M1M2 +M2M3 +M1M4
8 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M1M2
9 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M1qq˜ +M1M2 +M1M3 yes
10 X1Trφ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ +M3q
2φ+M2M3 +M1M4 +M3M5 yes
11 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M1M2 +M1M3 yes
12 X1Trφ
2 +M2qφq˜ +M1φq˜
2 + q3φq˜ +M4q
2φ+M1M2 +M2M3 +M1M5 yes
13 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M
2
1 +M2M3
14 X1Trφ
2 +M2qφq˜ +M1φq˜
2 +M3q
2φ+M1M2
15 X1Trφ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ +M3q
2φ+M2M3 +M1M4 +M3M5 +M4M6 yes
816 X1Trφ
2 +M2qφq˜ +M1φq˜
2 +M4q
2φ+M1M2 +M1M3 yes
17 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M
2
1 +M2M3 +M3M4 yes
18 X1Trφ
2 +M1φq˜
2 +M2qφq˜ +M
2
1
19 X1Trφ
2 +M1φq˜
2 +M3qφq˜ +M1qq˜ +M1M2 yes
20 X1Trφ
2 +M2qφq˜ +M1φq˜
2 +M3qq˜ +M4q
2φ+M21 +M2M3
21 X1Trφ
2 +M1qq˜ +M
2
1 H
∗
1
22 X1Trφ
2 T̂
23 X1Trφ
2 +M1qq˜ H1
24 X1Trφ
2 +M2qφq˜ +M1φq˜
2 +M3qq˜ +M4q
2φ+M21 +M2M3 +M3M5 yes
25 X1Trφ
2 +M2qφq˜ +M1qq˜ +M
2
1
26 X1Trφ
2 +M1qq˜ +M2q
2φ+M21
27 X1Trφ
2 +M1qφq˜
28 X1Trφ
2 +M1q
2φ
29 X1Trφ
2 +M2φq˜
2 +M1qq˜ +M3q
2φ+M21
30 X1Trφ
2 +M2qφq˜ +M1qq˜ +M3q
2φ+M21
31 X1Trφ
2 +M1φq˜
2 +M2q
2φ
32 X1Trφ
2 +M2φq˜
2 +M1qφq˜
33 X1Trφ
2 +M4qφq˜ +M2φq˜
2 +M1qq˜ +M3q
2φ+M21
34 X1Trφ
2 +M3qφq˜ +M1φq˜
2 +M2q
2φ
TABLE III: Corresponding superpotentials to Table II. The last column
indicates the existence of an accidental symmetry in the IR which is not
manifest in the UV.
(a, c) R(q) R(q˜) R(φ) R(Xi) R(Mi)
1
(
141
1000
, 83
500
) ' (0.1410, 0.1660) 2
5
0 2
5
6
5
, 8
5
8
5
, 6
5
, 4
5
, 6
5
2
(
63
400
, 39
200
) ' (0.1575, 0.1950) 2
5
0 2
5
6
5
, 8
5
8
5
, 6
5
, 4
5
3
(
87
500
, 28
125
) ' (0.1740, 0.2240) 2
5
0 2
5
6
5
, 8
5
8
5
, 6
5
, 4
5
, 4
5
4
(
381
2000
, 253
1000
) ' (0.1905, 0.2530) 2
5
0 2
5
6
5
, 8
5
8
5
, 6
5
, 4
5
, 4
5
, 4
5
5
(
417
2048
, 449
2048
) ' (0.2036, 0.2192) 7
8
1
8
1
4
3
2
1, 3
2
6
(
57
256
, 65
256
) ' (0.2227, 0.2539) 7
8
1
8
1
4
3
2
1, 3
2
, 3
4
7
(
169
648
, 89
324
) ' (0.2608, 0.2747) 8
9
2
9
2
9
14
9
4
3
, 2
3
, 4
3
8
(
13
48
, 7
24
) ' (0.2708, 0.2917) 8
9
2
9
2
9
14
9
4
3
, 2
3
, 4
3
, 8
9
9
(
7
24
, 1
3
) ' (0.2917, 0.3333) 1
2
1
6
1
3
4
3
, 4
3
, 4
3
4
3
, 2
3
, 1
10
(
21
64
, 23
64
) ' (0.3281, 0.3594) 3
4
1
4
1
4
3
2
5
4
, 3
4
, 5
4
11
(
3
8
, 7
16
) ' (0.3750, 0.4375) 1
3
1
3
1
3
4
3
, 4
3
1
12
(
2073
5488
, 1159
2744
) ' (0.3777, 0.4224) 4
7
2
7
2
7
10
7
8
7
, 6
7
, 8
7
, 8
7
13
(
5
√
5+7
48
,
√
5
8
+ 1
6
)
' (0.3788, 0.4462) 4−
√
5
6
√
5
6
1
3
4
3
, 4
3
5−√5
3
, 1
914
(
13647
35152
, 7753
17576
) ' (0.3882, 0.4411) 6
13
4
13
4
13
18
13
14
13
, 12
13
, 14
13
, 16
13
15
(
17
√
17+79
384
, 21
√
17+83
384
)
' (0.3883, 0.4416) 37−5
√
17
36
√
17+7
36
√
17+7
36
29−√17
18
17−√17
12
,
√
17+7
12
,
√
17+7
9
, 17−
√
17
12
16
(
153
392
, 87
196
) ' (0.3903, 0.4439) 4
7
2
7
2
7
10
7
8
7
, 6
7
, 8
7
17
(
1737
4394
, 3981
8788
) ' (0.3953, 0.4530) 6
13
4
13
4
13
18
13
14
13
, 12
13
, 14
13
, 16
13
, 12
13
18
(
65
√
65+407
2352
, 18
√
65+121
588
)
' (0.3959, 0.4526) 71−5
√
65
63
√
65+11
63
√
65+11
63
−2(
√
65−52)
63
31−√65
21
,
√
65+11
21
,
4(
√
65+11)
63
19
(
14145
35152
, 8171
17576
) ' (0.4024, 0.4649) 4
13
6
13
4
13
18
13
10
13
, 12
13
, 14
13
, 16
13
, 16
13
, 12
13
20
(
175
432
, 101
216
) ' (0.4051, 0.4676) 14
27
8
27
8
27
38
27
10
9
, 8
9
, 32
27
, 8
9
21
(
7143
17576
, 4163
8788
) ' (0.4064, 0.4737) 6
13
4
13
4
13
18
13
14
13
, 12
13
, 14
13
22
(
1969
√
1969+104103
470400
, 2669
√
1969+106203
470400
)
' (0.4070, 0.4775)
81−√1969
84
√
1969+87
420
√
1969+87
420
333−√1969
210
193−√1969
140
,
√
1969+87
140
,
193−√1969
140
23
(
233
√
233+3503
17328
,
7(9
√
233+157)
4332
)
' (0.4074, 0.4757)
5
√
233+7
171
67−√233
171
67−√233
171
2(
√
233+104)
171
√
233+47
57
, 67−
√
233
57
,
√
233+47
57
,
−4(
√
233−67)
171
,
29−√233
19
24
(
13
√
65+95
480
, 3
√
65+23
96
)
' (0.4163, 0.4915)
√
65+1
18
35−√65
90
35−√65
90
√
65+55
45
√
65+25
30
, 35−
√
65
30
,
−2(
√
65−35)
45
, 15−
√
65
10
25
(
144
343
, 1299
2744
) ' (0.4198, 0.4734) 1
2
5
14
2
7
10
7
1, 6
7
, 8
7
, 8
7
26
(
14925
35152
, 8899
17576
) ' (0.4246, 0.5063) 6
13
4
13
4
13
18
13
14
13
, 12
13
, 14
13
, 10
13
27
(
20665
√
20665+1140192
9676848
, 10108
√
20665+997095
4838424
)
' (0.4248, 0.5064)
5
√
20665−81
1347
555−√20665
1347
555−√20665
1347
2(
√
20665+792)
1347
√
20665+343
449
, 555−
√
20665
449
,
√
20665+343
449
, 767−3
√
20665
449
28
(
873
2048
, 969
2048
) ' (0.4263, 0.4731) 5
8
3
8
1
4
3
2
1
29
(
11
√
11−16
48
, 12
√
11−17
48
)
' (0.4267, 0.4750) 34−7
√
11
18
10−√11
18
√
11−1
9
−2(
√
11−10)
9
1,
4(
√
11−1)
9
30
(
697
√
697+19764
88752
, 499
√
697+7560
44376
)
' (0.4300, 0.4672)
83−√697
86
243−5√697
258
√
697+3
129
−2(
√
697−126)
129
4(
√
697+3)
129
,
2(123−2
√
697)
129
31
(
103
√
1339+9477
30576
, 152
√
1339+9477
30576
)
' (0.4332, 0.4919)
6−
√
103
13
6
18−
√
103
13
42
√
1339+39
273
−2(
√
1339−234)
273
1
32
(
345
784
, 401
784
) ' (0.4401, 0.5115) 1
2
5
14
2
7
10
7
1, 6
7
, 8
7
, 5
7
, 8
7
33
(
113
√
113−855
784
, 53
√
113−375
392
)
' (0.4416, 0.4806)
√
113−1
14
5
√
113−33
42
15−√113
21
2(
√
113+6)
21
−4(
√
113−15)
21
34
(
57
128
, 65
128
) ' (0.4453, 0.5078) 5
8
3
8
1
4
3
2
1, 1, 3
4
35
(
6349
13872
, 3523
6936
) ' (0.4577, 0.5079) 12
17
26
51
10
51
82
51
40
51
, 40
51
36
(
125
48
, 59
24
) ' (2.604, 2.458) 2
3
− 4
3
2
3
2
3
, 2, 4
3
4, 2, 0, 8
3
TABLE IV: Candidate SCFTs whose indices don’t pass all tests, ordered
by increasing a central charge.
Superpotential W Notes
1 X1φ
2 +M2qφq˜ +M1φq˜
2 +M1qq˜ +X2φq˜
2 +M3q
2φ+M2M3 +M3M4
10
2 X1φ
2 +M2qφq˜ +M1φq˜
2 +M1qq˜ +X2φq˜
2 +M3q
2φ+M2M3
3 X1φ
2 +M2qφq˜ +M1φq˜
2 +M1qq˜ +X2φq˜
2 +M3q
2φ+M2M3 +M2M4
4 X1φ
2 +M2qφq˜ +M1φq˜
2 +M1qq˜ +X2φq˜
2 +M3q
2φ+M4X1 +M2M3 +M2M5
5 X1φ
2 +M2φq˜
2 +M1qq˜ +M
2
1 + q
2φ TM
6 X1φ
2 +M3qφq˜ +M2φq˜
2 +M1qq˜ +M
2
1 + q
2φ
7 X1φ
2 +M2qφq˜ +M1φq˜
2 +M1M2 +M2M3 + q
2φ
8 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ +M1M2 +M2M3 + q
2φ
9 X1φ
2 +M1φq˜
2 +M3qφq˜ +M1qq˜ +X2φq˜
2 +M2X3 +M
2
3 +M1M2
10 X1φ
2 +M1φq˜
2 +M2qφq˜ + q
2q˜2 +M1M2 +M2M3
11 X1φ
2 +M1qφq˜ + qX2q˜ +M
2
1
12 X1φ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M1M2 +M2M3 +M2M4
13 X1φ
2 +M1φq˜
2 +M2qφq˜ + qX2q˜ +M
2
2
14 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ + q
3φq˜ +M1M2 +M2M3
15 X1φ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M1M2 +M2M4
16 X1φ
2 +M1φq˜
2 +M2qφq˜ +M3φq˜
2 +M1qq˜ +M1M2
17 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ + q
3φq˜ +M1M2 +M2M3 +M1M5
18 X1φ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M1M2
19 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ +M3q
2φ+M2M3 +M1M4 +M1M5 +M3M6
20 X1φ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M1M2 +M1M4
21 X1φ
2 +M2qφq˜ +M1φq˜
2 + q3φq˜ +M1M2 +M2M3
22 X1φ
2 +M1φq˜
2 +M2qφq˜ +M1M2 +M2M3
23 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ +M5q
2φ+M1M2 +M2M3
24 X1φ
2 +M2qφq˜ +M1φq˜
2 +M3qq˜ +M4q
2φ+M1M2
25 X1φ
2 +M1φq˜
2 +M2qφq˜ +M3qq˜ +M
2
1 +M2M3 +M2M4
26 X1φ
2 +M2qφq˜ +M1φq˜
2 + q3φq˜ +M4q
2φ+M1M2 +M2M3
27 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4q
2φ+M1M2 +M2M3
28 X1φ
2 +M1φq˜
2 + q2q˜2 +M21
29 X1φ
2 +M1φq˜
2 +M2qq˜ +M
2
1
30 X1φ
2 +M1φq˜
2 +M1qq˜ +M1M2
31 X1φ
2 +M1φq˜
2 +M21
32 X1φ
2 +M2qφq˜ +M1φq˜
2 +M3qq˜ +M4q
2φ+M21 +M2M3 +M2M5
33 X1φ
2 +M1φq˜
2 +M1qq˜
34 X1Trφ
2 +M1φq˜
2 +M2qq˜ +M3φqq˜ +M
2
1
35 X1φ
2 +M1φq˜
2 +M2φq˜
2 +M1qq˜
36 X1φ
2 +M2qφq˜ +M1φq˜
2 +M4qq˜ +M3q
2φ+M3X2 +M2 +M2M3 +X1X3
TABLE V: Corresponding superpotentials to Table IV.
